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A NOVEL REACTION OF HYOROXYLAMINE 
WITH SUBSTITUTE0 7-AMINO-8-QUINOLINOLS 

Research end Oeveiopment D i v i s i o n  
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~ b e t r s c t - A  n o v e l  r e a c t i o n  o f  h y d r o x y l e n l n s  w i t h  
7 - a m i n o - 8 - q u i n o l i n a l e  i e  r e p o r t e d .  

when a s o l u t i o n  o f  7 - a n i n o - 5 - c h l o r o - 8 - h y d ~ 0 x y q ~ l n o l i 0 0 ~ ~ 1 ,  h y d r o x y l e m i n e  

h y d r o s h l o r i d a  ( 4  s q l  snd  sodium a c a t a t e  ( 5  e q )  i n  s 1:1 m i x t u r e  o f  OMF and v a t s r  

Mae h e s t s d  s t  BQ'C f o r  18 h  under  a n i t r o g e n  atmosphere, t h e  e x p e c t e d  7-arnino-5- 

h y d ~ o x y l ~ m i n o - 8 - h y d ~ ~ X y q u i i i l i ~ e ( l l  wse n o t  o b t e l n s d .  I n s t e a d  7 - a m i n o - S - n i t r o s o - 8 -  

h y d r o x y q u l n o l i n s ( ? l  wss l s o l a t s d  i n  70% y i e l d  as  an o renge  s o l i d ,  mp 2 1 0 ' ~  w i t h  

d e s o n ~ o e i t l o n  (Scheme I ]  

NH@H.HCI, NaOAc . X 

The h y g r o s c o p i c  orange s o l i d  was ==s igned  s t r u c t u r e  on  t h e  b s s l s  o f  NWR, I R ,  and  

mass s p e c t r o s c o p i c  e v i d e n c e  as summarized bslo., and  c h a r a o t e r i z a t l o n  o f  a 

chemise1 d e r i v e t i v a .  

F r ~ n  e l e m e n t a l  a n a l y s i s  and naes spectrum, compound was a s s i g n e d  m o l e c u l a r  



f a rnu la  c ~ H ~ N ~ O ~  Ths I R  i n d i c a t e d  N-0 snd CzN s t r e t o h i n g  a t  957 cm-' and 1661 cm-' 

r e s p e c t i v e l y .  A n  i n t s n s e  C = O  s t r e t c h i n g  w a s  eesn a t  1615 cn- '  and no N:O 

s t r e t c h i n g  was obesrvsd.  S i m i l a r  e b e o r p t i o n s  a r e  r eco rded  f o r  4 - n i t r o s o p h e n o l  

*h ioh  ie rep.zrted t o  e x i s t  i n  t h e  qu inm id  s t r u c t u r e 2 .  

Cornparision o f  t h e  NMR spectrum o f  12 and ? (Tab le1  s h e l e d  t h a t  t h e  chemica l  

s h i f t s  w e r s  s i m i l a r  i n  each cees except  t h a t  t h e  H c  e i n g l e t  o f  was s h i f t e d  0.57 

ppn u p f i e l d  r e l a t i v e  t o  e. 

Tab le  NMR S p e c t r a l  Oa ta t  

p r o t o n *  Compound Compound 2 Compou"d 4 

Hs 8.72 6.71 6.74 

H b  8.25 8.44 8.21 

Hx 7.26 7.57 7.60 

Hc 7.36 6.79 5.78 

t ~ p e c t r s  w a r e  observed a t  60 end 30 MHz i n  daOMSO. 

' ~ n  ASX e p l i t t i n g  p a t t e r n  c o u l d  be o l s e r l y  seen i n  e l l  t h r e e  s p e c t r a .  

A d d i t i o n a l  p r o o f  o f  s t r u c t u r e  f o r  compound 2 was p r o v i d e d  by c h a r a c t e r i z a t i o n  o f  a 

chemical  d e r i v a t i v s .  C a t a l y t i c  r a d u c t i o n  o f  ? gave t h s  known3-'  5,7-d iamino-8-  

h y d r o x y q u i n o l i n a ( ~ 1  i n  80% y i e l d .  T h i s  sample was i n d i e t i n g u i s h s b l e  by NMR,  IR, 

and mess epac t roscopy  f rom a eampls p repa red  by t r e a t i n g  6 - q u i n a l i n o l  w i t h  2.2 eq 

n i t r i c  a c i d ,  f o l l o w e d  by r e d u o t i o n  w i t h  sodium d i t h i o n i t - 5 .  

A emarch fo r  conpound 2 showed t h a t  many s u b s t i t u t e d  8 - q u i n o l i n o l s  e r e  known6. The 

i n t a r e s t  in thees  stems f rom t h e i r  amoeb i c i de l ,  b a c t e r i c i d a l ,  and 

f u n g i o i d a l  a c t i v i t i e e 7 .  H o w s v e r ,  a s  f a r  ss l e  w e r e  a b l e  t o  de te rmine ,  compound 

i s  no t  r e p o r t e d  i n  t h e  l i t e r a t u r e .  

The p o s s i b i s  meohenism f m r  t h s  f o r m a t i o n  o f  deservas  comment. A r ev i ew  n f  t h s  

l i t s r s t u ~ e  shored  t h a t  n u s l e o p h i l i c  d isp lecement  o f  ha logen f rom h e l o q u i o l i n s s  can 

be ~ a c i l e ' .  FOP example, 2 - c h l o r o q u i n o l i n s 9 ,  4 - c h l o r o q u i n o l i n e q O ,  and 
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4-chl0roquinoline-~-oxidd~' r e a c t  w i t h  h y d r o x y i a n i n e  h y d r o o h i o r i d a  t o  g i v e  t h e  

r e s p s c t i v e  q u i n o l i n y l  h y d r o x y i e m i n e s .  

T h e r e r a r e ,  r e  f e l t  t h s t  oampound p *as b e i n g  produced i n  t h e  r e a c t i o n  snd  upon 

work up, a i r  o x i d s t i o n  c o n v e r t e d  p i n t o  2. F u r t h e r  e x p e r i m e n t s  d i d  n o t  s u p p o r t  

t h i s  h y p o t h e s i s .  

T ree tmant  o f  a i t h a r  5-shloro-8-hydroxyquiiiiiii o r  2 - a m i n o - 4 - c h i o r o p h e n o l  w i t h  

h y d o x y i e m i n s  h y d r m c h l o r i d e  end sodium a c e t s t s  i n  a 1 : l  m i x t u r e  o f  O M F  and r e t s r  

under  s n i t r o g e n  atmoephere s t  80'~ o v e r n i g h t  ( c o n d i t i o n s  u s e d . i n  t r e n e f o r n e t i a n  

q= t o  2 1  g s v ~  s t a r t i n g  m e t e r i s l .  H o w s v s r ,  t h e  r e a c t i o n  o r  7-smino-a-  

h y d r o x y q u i n o i i n e ~ 1 ~ 1  under  t h s  same c o n d i t i o n s  p roduced  compound 2.  Simp le  s i r  

o x i d e t i o n  upon work up can n o t  s s s o u n t  f o r  t r s n e r o r m e t i o n  lb t o  2. Thaea r e e u l t e  

s u g g s s t  t h e t  i n t e r m e d i a t e s  such  as A, B end C may be i n v o l v e d  i n  t r e n e r o r r n e t i o n  

t o  3 [Schema 111. 

Scheme I1 X 

P r s c e d e n t  f o r  t h e  a b o v e  sequence can be f o u n d  i n  two r e l a t e d  r s a c t i o n e :  0 t h e  

r e s c t i a n  o f  h y d r o x y i e m i n e  w i t h  l - n i t r o n a p h t h s l a n e  t o  g i v e  i - e n l n o - 4 -  

n i t r o n a p h t h e l e n e " ,  end  21 t h e  r e a c t i o n  o f  hydroxy lsmine  and o h l o r s l  h y d r e t e  w i t h  

s n i 1 i n s  t o  g i v e  i e s t i n s 1 3 .  

I n  summsry, t h e  new compound 7-emino-5-nitroe0-8-quino1i11~31 was s y n t h e s i z e d  b y  a 

n a v e l  r e e c t i o n  o f  h y d r o x y l e m i n e  w i t h  7-smino-8-quinolin~l~(~l''. Whether 

i n t e r m e d i a t e  A o r  e n o t h e r  i n t e r m e d i s t s  i e  i n v o l v e d  i n  t h e  f o r m s t i o n  of  2 r e m e i n e  

t o  be d s t e r m i n s d .  
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